Heavy metals inhibit and chelating agents often stimulate CO2 fixing reactions (4, 5, 6) . Cyanide, which combines with and inactivates many metals, was used in the present CO2 fixation studies to separate the effect of chelating agents on heavy metals from other possible effects of chelating agents. Cyanide and chelating agents have been successfully used to overcome heavy metal inactivation of certain enzyme-catalyzed reactions (1, 7). An example of an additional effect of chelating agents on biological reactions was indicated by Yang (9) who reported that a chelating agent increased respiration rate and that the effect was independent of overcoming inhibiting effects of excess cations. Similar of 0.2 ml were dried in pyrex planchets with forced air at room temperature before counting with a thin window Q-gas counter. All experiments were repeated a minimum of four times.
which combines with and inactivates many metals, was used in the present CO2 fixation studies to separate the effect of chelating agents on heavy metals from other possible effects of chelating agents. Cyanide and chelating agents have been successfully used to overcome heavy metal inactivation of certain enzyme-catalyzed reactions (1, 7) . An example of an additional effect of chelating agents on biological reactions was indicated by Yang (9) who reported that a chelating agent increased respiration rate and that the effect was independent of overcoming inhibiting effects of excess cations. Similar effects have been looked for with systems fixating C140,. The ability of cyanide to combine with aldehydes and ketones (8) was also of interest in these studies as a method of stabilizing reaction products. I ). Cyanide greatly inhibited the R5P system supposedly because of cyanohydrin formation with ribulose-5-phosphate and with ribulose-1,5-diphosphate (8) . Cyanide stimulated the phosphoenolpyruvate (PEP) carboxylase catalyzed reaction or at least resulted in an increased C14 fixation. For both reactions adding cyanide at the conclusion of the incubation period resulted in somewhat higher C14 activity in the planchets. In general the effect was more pronounced for the PEP reaction than for the R5P. The cyanide had to be added before the acid rather than after to have an effect. Separate studies showed that the effect of cyanide was not relatedl to pH changes. Possibilities for explanation of the in vitro effect on the PEP system include inactivation of toxic heavy metals, combination with and stabilization of labile intermediates and products, enzyme activation, and inactivation of competing reactions. * The EDTA (2 ,M) was present during the incubation and the NaCN added at the conclusion of the incubation and before the acid.
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and DNPH both resulted in identical increases when added after the incubation. The two chemicals also were not additive when the cyanide was added to the reaction system. A considerable amount of the cyanide effect on the PEP reaction system, therefore, was in stabilization of the OAA as it was synthesized. This actually could move the reaction to the right because of a mass action effect. By using KC14N and standard OAA the cyanohydrin of OAA was demonstrated in the reaction mixtures. With 1 AM OAA per 1.0 ml of reaction mixture and 10 iLM of KC14N, essentially all of the OAA was in the cyanohydrin form. With 10 AM OAA, about 50 % of the OAA was as the cyanohydrin. By silica gel fractionation the cyanohydrin of OAA was separated from the products of the PEP carboxylase catalyzed reaction. This was a large single peak in fractions 100 to 130 in the separation procedure of De Kock and Morrison (3). This peak was not observed in the R5P reaction system. Bradbeer et al (2) have shown that C1402 fixation via the carboxylation enzyme results in synthesis PLANT PHYSIOLOGY of some OAA. The small cyanide effect observed on the R5P products during the drying procedure may also be the formation of the cyanohydrin of OAA but this was not proved.
Azide produced effects somewhat similar to cyanide. This is illustrated in table V for a system partially cleaned and purified as before. The azide resulted in increased activity with both the R5P and PEP systems. Its effect was less pronounced than with cyanide on the PEP system and may be, in contrast to cyanide, an effect on heavy metals only. A reason for the studies represented by table V was to compare the effect of a chelating agent with cyanide and azide. The effects were additive. This indicates the possibility that the stimulating effect of chelating agents on the two carboxylating systems was other than primarily overcoming heavy metal inhibition. when present during the incubation. The major effect of cyanide appeared to be in stabilization of OAA by formation of a cyanohydrin. The OAA cyanohydrin was identified when the PEP substrate was used. Removing heavy metals did not alter the increased fixation resulting from cyanide. Cyanide overcame inhibitory effects of heavy metals when the latter were added to the PEP reaction system except for zinc. In general the metal effects were on the reactions themselves rather than on metal-induced decarboxylation of products. The stimulating effect of a chelating agent was additive with either cyanide or azide an(l occurred in a system cleaned of heavy metals by ammonium sulfate precipitation with EDTA and dialysis.
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